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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner having superior low temperature fixability and anti-hot offsetting 
property and giving a sharp image free of uneven fixation when fixed by an electromagnetic induction heating 
system and to provide an image forming method capable of achieving both the energy saving of a fixing unit and 
quick printing. 

SOLUTION: The toner comprises at least a binder resin and a colorant The toner contains at least one or more 
vinyl resins selected from the group consisting of a vinyl resin having a carboxyl group, a vinyl resin having an 
epoxy group, a vinyl resin having a carboxyl group and an epoxy group and a vinyl resin produced by the reaction of 
a carboxyl group with an epoxy group, as the binder resin. The toner has at least a maximum value and a minimum 
value in the dielectric dissipation factor (tanD) of the toner in the temperature range of 20 to 1 50° C, and when 
the maximum value is represented by Max and the minimum value by Min, the formula log10(Max/Min)<2 is 
satisfied. 
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WBfc¥R] '>ft< fc fc*fe«S:Wr 6 b 

iz&\,*t s Re*»Mgfcb-c, ^^^^v^s^t 

v^/H fc ^#^>Sfl*KJS L/c tr^u»JI*»6 ft 6 
^/u— flSMRSftS i««Ji(r>fcr^ua}jli«r/>ft< 
fc ^)t$Lv ft h -J— (73 20M1 5 0 toififtffiffli:: 
*5tt5R®jE» ( t a n 6) l£:fo^T/>ft< fc tffi^H 

i nfc Lfcfc^\ log 10 (Ma x /M i n) ^2*efe 

5::fc£*Hafc1-£o 
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4< 



i— i-jo^-c. 

Rht-OR«]ES(tan6) KdSl^T, 2 0M1 

*ft*h,«C«*rM a x % ffi/Mfi£M i n fc Lfc £ * , 
1 o glo (Ma x/M i n) ^ 2 £ fc ZWWlt "T 

5 hi— „ 

[»*3S2] aht^fh^tKn??^ (TH 

(gpc) iz£*)9m&tiz>ft-T-&ttmc*5\,^x, 

J&^S (Mn) ^1, 000JI/I40, 00 0"Ck 
9 , fifi¥*&5HF-fi (Mw) fl* 1 0 , 0 00 7b^ 1 0 , 

0 0 0, 0 0 0-efcSC4:*»»fc+5»*«lic|B* 

CD hi— 0 

[^#313] S£ hi— fcD^ fc Kn7^y (TH 
F) nJ^(Oy;w^ ^x->> 3 y^n-7h^77^- 

(GPC) ti^JMSSixS^a^^fe^T. 
fi4, 00OM3 0, 0 0 0c0f«(^>^<^t)-0 

2iC|B«co hi— o 

KiB*fcC0 hi— . 
[»**S5] <D«S*»JH*»tt, THFW 

M0. 1^.16 0flfi%^pr5;i t$r1#m<lr-r^3S 

*«i»5g4^v^-rn^tcte*£0 hi-— o 

[§e*^6] m hi— cOTHF^^co^fffi^O. 1 
M5 OmgKOH/g ^&5^£&»»£^3»#>S 

1 7!>M 5 ftfrlzKMn h i— o 

Felit, 0. 175M4. 0lfi%tfe^ 

Sfht-^lclKL^W^bt-S^i o, oo 
0«3fc9 7 0 7!?M5 0 0«#fci"*;ifcfc#»i-r* 
»#xg7t;:8B*<Z> hi— o 

9 ] »«ffit*:365. jt«f«f ffi l o o fltai:» 

-r*»*«7X«:8tcK<ftco hi— o 

0] »7c*aMU A U S i , P, T i , 



V, Cr, Mn, Co. Ni, Cu, Zn, G a , G 
e, Zr, Sn. P b ^feftS ftv—-f J: 9 
5cf5f £ C <fc £*£SS( <t -raw** 7 7!r^ 9 © V vf H*> 
IC|B«60hi— 0 
[bS*^ 1 1 ] mjtm all AK Si,Ti,M 

i Sr4**t t -T 5 f§*>S l 0 iztiMtn h i— o 
[RsftKl 2] sl>*< fct>«**±»c»j«S4xfc|>* 
*ffe(C hi— «r(^S*-C^r»ftLT h-J— «Sr»«S 
Rhi— ft««WK|g?S*«l fcld 

^VT^Womi^a^ hi— frtMHMfcfcitt 

k h -i— < t i>&mmm t m&m&m u-c* o . 
#*$/*4r*-ratr=A'*j!i, aw^^^vstx 

Rht- £>!SmiEig (t a n 6) fcjswc, 2 07!?Il 

5 0t«o»j*ttHT?4>*< i: fc«/h«*r*U 
^^bfettl^M a x . «/h*SrM i n t Lit 1 1 , 

1 o g 1Q (Ma x/M i n) ^ 2 T?* 5 £ £ £: i~ 

3] gthi— ^COX h7t Kp77^ (T 

hf) prg^^- ^ x-^> 3 y ^ p-7 h ^7 7 

- (GPC) ^iOWSSixS^S^^fei^T, * 

(Mn) ^1, 0 0 0M4 0, 000-e$) 
9> S^^i^^i^S: (Mw) ^1 0, 0 0 07!rMl 0, 
ooo, o o o-Cfe^r ar^r4#^i:i-aiS*«i 2(cfd 

4] tthi— ^<Oy" h7h Kd77^ (T 
HF) nfffift<Dtf/1ss<—*^— v-3 h^97>f 

- (GPC) (cJ:*3»J€$n-5^S^{-*5V>T. 5> 
fi4, 000M3 0, 0 0 0C0^gi^^/>/^< <t t> — 

Xtt 1 3 l£fBtt<0Btt^j££1B» 
[!S*xg 1 5 ] K^S3>*«cd3V^r . 3 0 , 

0 0 O^Tcotf-^®^^#:cot 0 --^®S(^LT, 

6 07^1 0 0%cofiJ'a'-C^>a^^:^^mi:'raiS*« 

1 4 t^E«<^iif«JB^Kiao 

js»to. i;^^e o j gfi%-&*-ra^i:S:#m<b'ra 
12M15 ov^•r4^^^ae«<o®fife^a?Ho 

[|f*^l 7] Rht- <OTHFpTS^BNB*5o. 
1^15 OmgKOH/g^^^t^lS^t^sS* 
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FeS?T\ 0. 1M4. 0®fi%T*£>9, 
8t hi--*^5WIUfc«tt#^tt h-J— *»l 0, 0 0 
Om^tc") 7 0?;I5 o omw&i-zzt&¥fmkTz> 
m&m i 8 [z%em<nmvmtitmu* 

[»*3g2 0] SBtttfirt** $£5i18jn§ 1 0 0Rfl»: 
*fLT 1 0 75^2 0 0 JMMte#SftTi** £ i: 
fc l 8Xttl 9^8E«<^lB»«f*«B. 

[ff^Xg 2 1 ] I^tc^ a tt, A 1 , Si, P , Ti, 
V, C r , M n , Co, Ni, Cu, Z n , G a , G 
e, Zr, Sn, P b^C>45^-n9««Sil6 
5c*-e*>Swi:Sr»«fc-r6fll*3JIl 8 OO^f 

l»#JH2 2] ^TC^a tt, Al , Si, T i , M 

££4$®£-r6Sf#3l2 1 tcEtt0Hfe&jftSHL 

— »^rSc^«-ic«S^^^:5- kick OiB«ftSr»J«-}-«lH 

locO-W, lWK«3t*Jilc»*Sttfcitta»«ltHfc 
I- h-J— lei OSMfcbT b-^— 
>-ftic;£^£*u Be^n-tr**— h y s^Ht* »S» 
«fe «: 5 fc « <&»««Mfc«#ttX tFKttlSMfe 3r 3?. 

■fMtU 

^h*^— O^mjESl (tan 6) tC&^T, 2 0M1 

t:MiiS*I^Ma x , t£/HE£rM i n £ bfc£ t , 
1 o g AO (Ma x/M i n) < 2 XhZ k «:»» £ f 



2 4] Bht-W F7tKn77y (T 
HF) oli^oy/w^ ^x-i/ 3 y^D-7^77^ 

- (gpc) ^cJ:^alJ^^H5^ J ^s^*^^^^T, & 

(Mn) ASl, 0 0 07SM40, OOOt^ 
r J . fifi^^S (Mw) a* l 0 , 0 0 0 7!?M 1 0 , 

ooo, o o ox'&z>z.t&%fmti-z>m$im2 3\z& 

[fft*g2 5] ^Ft-^f h7tKn7?y (T 
HF) nTS^wy/i'/^ ^x—>3y^a-7h^77>f 

- (gpc) {z£<omi££*iz>ft*&&mzm*x, # 
^14, 000M30, o o o<o^m^>^< ki>— 

3m 2 3iz%em<D7u±x%— h y 
[HMO'S 2 6] »^Si>*«c*iV^-c, ^13 0, 
0 o o^Tcot 5 -^®^^^co^-^ffiSi(c^Lr, 

2 sicfeftco^P^x^— h y y v?c 

[B*«2 7] 5Sh-J— CDS*mflg^tt, THF^F 

i§#£0. 1 »s 6 o Wl%twt5 i t tWk t5 

y ^ 

[fg*^2 8] K h^— COTHFBrS»<30»fiB*5o; 
1M5 OmgKOH/gt^Srt^^fS^ 

^2 37^2 rcot^-fit^tclE'Sc^^^-fe^^;— h y 5/ 
i-5W*«2 3 753S2 Scoi^ix^^lSiKco^nir^^ 

-by 

[§B*^S3 0] &mmm.<Dytmmmm<D 

FeggS-C, 0. 1M4. Ofi%-Cfe^ 

gjEh^— tpicmmirfzm&msa&bi-— n^-i 0, 00 
ofiiafctp 70M50 omft&i- z> ^ k z^mk-r 2> 

3 1 ] f&m&m\ ««wjm 100 Ra«iz. 

^tbT 1 0M2 0 0RfiSP^fl-*tt-Cl/^r.£Sr1#« 

k-rz>ffi*m2 9xh3oce(i^p^^ h y ^ 

[8S*«3 2] ^Tclga li, A 1 „ Si, P, T i > 
V, Cr, Mn, Co, Ni, Cu, Zn, Ga, G 
e, Zr, Sn, P b d>£> t£ ? zfX *) mVl£ 
7cSI-efc5wi:S:#»trS!S«:«2 97^S3 l^v^f 

3 3 ] ^itm a li, A I , Si, T i , M 

k&W&k-t2>m&m3 2icffiJffi60^czir^^— h y 
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(Dhi— ■Mfc«r»*Lrv^« hi— 4>fc< 
»«fc*«M«r*-r4 hi— e*>5, 

^^asrw-ra e=/MMm % &t/#/w?* vvu«<^ 

Sht-^ilg (tan6) CjB^T, 2 0 75M1 

l o g 1Q (M a x /M in) ^2 "Cfc 9 > 
®KJD«aDEE*«t It, (1 ) »|H8^*i, 

(2) m^^<cj:?)^-r^^@^r/fflis@^/>^ 

[SI*® 3 5] f£ hi— ■foo'r h^b (T 
HF) TO<0^- * x-v'h d v h ^7 7 >f 

- (gpc) tc**)«3e*fta^a»*^^r, ffc 

^P^^fi (Mn) 000M4 0, 0 0 0^ 

9, Ifi¥Wfl (Mw)^lO, 0 0 0M10, 
0 0 0, 0 0 0"C*>5ctSr«rat-r5Bt*JH3 4^E 

[SWfc*g3 6] S£hi— f COf 1 h^t KQ77V (T 
HF) n/^^^y/W^— ^ 31— >^ V#97<< 

- (GPC) JC±!JgB3e*nS»^S»*lC*3V%T. # 
^14, 000M30, 0 0 0<O«*IC^ft< £ fc— 

^ yf-^ sr^rr 5 c t ztt&t-tzm&m 3 4 

0 0 oj^Tcot'— ^®®^*cotf-»^ffi«^^f it, 
3 6 fcE*oMtt*riWfr» D 

[»*5I3 8] OjB3B»JBfiR»tt, THF^F 

m^fl3 4 75M3 7(7)V^n^c8E«<^Plfl^;i!c*&o 
[!£#*! 3 9] «ht-<DTHF -5T® »OKffli^ 0 . 
1M5 0 m g KOH / g -CfcS I t t»!Rt t5B* 

JS3 4 75313 8<Dv^tiMzm&<Dmmzf&ijm 0 

-*-5»#JH 3 4 75p§£ 3 9 <ov^•f *t^tcB*«0Bfifc«**- 



FeS$-C, 0. 175M4. 0 J Hfi%-Cfc9. 
Bshi— ti:l8Lfc«tWht- Jfft^i o, oo 

ommit*) 7 opj^5 o owat6c«i:^#S(i:ta 
4 o izfcm<Dmmmti&jmo 

l»#54 2 ] Rttttttfts. «««J9i l 0 0 SSSBlc 
»U1 075S2 O OKftW««-**tTV^wi:«r»» 
«t1-SW*«4 0Xf2 4 l tCSB«OWtfe^fi)t*fe D 

IHI*fl4 3] ^TC^a ii. A 1 , Si, P, T i , 
V, Cr, Mn, Co, Ni, Cu, Zn, G a , G 
e, Zr. Sru P b t>*ht£Z> ^/P— zf & *0 5SiR$ft5 
7niB"C*>S^^ 4:1*18^ 4 0 75M4 2<?>v>1* 

[Hl*«4 4 ] Hot* a fct, A I , S i , T i , M 

[5S^Ol¥#ffl/j:Sy§J|] 
[000 1] 

[*m<o«r-6a*»iF] ffi^^s*, ana 

a, rn-ir^^- h y y^xtwa*«-±o hi— HffeS: 

[0 0 0 2] 

2, 2 9 7, 6 9 1 4*£*PH 42-23910 

J:tA »^Hg 43-24748 «&««(CG* 

&mm& mmmm zwy&^. »v^a#**rh^- 

[0 0 0 3] -jffi^ Z<K> «fc p ftJKVIHKtt:, «*fb^< 

«tt^«cU<i6R$*vC#-C43 9, *<03B*. hi— 
[0 0 0 4] ^r*t., ^»^*l«igoa«{B"Cb7^ 

[0005] sfcia^. *2|«av^— 5f— tr-A^y 
#SI{b:L, nhtitz hi— HlftOiStS^ ffiiBHffc^ 
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#tf>^ft-C:f3«9 N ^^^SU h-t—RttZtlbV h 
[000 6] #J;U;f 4#<&Bg 5 1 -2 3 3 54 *^$ai~ 

^S£-frl-:fc^T, Tg, ^iR^nyfyh^ 

So 

[0007] r<7>J:5<c3gt8*n^tr^/u^fi^fcS 
^tty/^&^ri-* h^-ri, m*?-*? hftic^i^ 

*£frtea>a>4 0 C^fctf>K:^<<o*&£\ ^#co9JW 

[0 0 0 8] ttC-C, wftSrflKfe-rSfcfcK, #BBB35 
5-90509 *, 357-1 78249*, 3 5 7- 
1 7 8 2 5 0*, 360-4946 *^$&*m, 

[0 0 0 9] e=yu*«ltm«(*i:3E^«»*^e 

1^5 C£3^BBBg6 1-110155*, 1^61-1 1 
0 1 5 6»^*ICWjj*£HT^3. 

[0010] * fc, 63-214760 *, 3 6 

3 — 217362*, 363-21 7363*, i63 
-2 1 7 3 6 4^«T?tt, i&ft*&bMft*&<D2m 

So 

[0011] £fc, #d^p2 - 168264*. 32- 
235069*. 3 5-1 7 3 3 6 3*, 3 5-173 
366*, [635-241371 *4>«T te, JK^rWffi* 

[001 2 ] £ fc, 4#58Bg 6 2-9 2 5 6 *^«i"C{i, 

[0 0 13] ^BH¥3-6 3661*, 33- 6 

3662*, 33-63663*, 33- 1 1 8 5 5 2 



[0 0 14] *fc, 4#RW7-2 2 5 4 9 1 *2rffl, 3 

8-4410 7*^«-cii, ij^^-^s^mmt 

[0 0 15] 4*§BRS6 2-194260*, 

¥6-11890*, 36-2226 1 2*, 37-2 
0654*, 39-185182*, 39-24429 
5*, 39-319410*, 310-87837*, 
310-90943 *$*«-?«U if y v^X^fltflg 

[0 0 16] fiJl-hiB^rSfcCtifceotiSfeW:, It^-^ir 

[0017] ^fc. 1$W 1-257968 4# 
PBT4-1 2 4 6 8 1*4**, #g35p 6 -5 1 5 5 6* 

[0 0 18] U^L±1E**-CJi, nM-y^Aw 
[0 0 19] ±8B«*-CiE^<P>n-CV^<t5^ ««Lh 
fro— h^— tt^feittfc, <fe*VM*«BU:»ttiL. 

T, fflt^feix*»IBo^i:«ttfro»fiktt<oW^«l 

[ 0 0 2 0 ] <t 9 KttfrK^m tt, <D«3R*tf? 
^tt^, ^Jxf^, M?8-l 0 1 5 2 9*^«JC 

Bfl^P 7-175262 *4i$8, 5-72801* 
»BHIB 6 2-2 7 8 1 3 1 *^«, 4#D8BS 6 1 - 
3 4 0 7 0*^fR, ffl?8-2 5 7 4 7*^, ^DH 
¥ 9 - 5 9 0 2 4 *<&$H, 4#BB*P 9-5 9 0 2 5 *^^ 

(en, asB^3fir$tbr^^a«ttfr35s«*snr*5 9. 

#BB¥7- 1 1 0 5 9 8*4V38, «r|»5p5-2 8 17 7 
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\±m*&m£*hX*><0 , ^i¥5-3 4 5 6 1 6f^ 

Att<D [p3_L^#^ ^iitv^ fl 
[0 0 2 1] hi-— Ifc+frtbnmVk&ofSL 

[0 0 2 2]-^ h^— ^^oorir^^-htc:^ 

[0 0 2 3] ^C0^^^{c^^r^a-^fiq3^ 

mfc&mzmi-fci&m 1 5o-2oot) iz 

ttzikxDmziiz* z.<DVtmxfem*-*7 tiw&v— 

7 te£E® Ltt *s e>5v McaM!n*|f£|aHR U h i— 

(S*T. fcl^ 5) fc*3VvC\ v— h±0 

[0 0 2 4] Ld>U ^ayv^V^Jf^^^jcStt 

*\ f8jR*i»ALfc«, fern <r>m&frfem\zm u 
)t^*iastrigt-a*-e<oB#f« out, -)t-Arr/ 

[00 2 5] — — A7y^^ A<£>@fii£r 
iota- !f W«f^ttfirlRl±i-^< *fi<o«*4rfi# n 

- 7 ic en ju l it <o -et*, fe^mmc *> Jt 5 wi»a* 
[0026] frfrZ>mma&Z.Z>$i3.k^x, 4#0&BB5 



9- 3 3 7 8 7 ^Sl^SJiS <fc 9 tJP^jgi: LT 

[0 0 2 7] *fc, 3^/Kc8tt#^b45 3 7 (fi£# 

[0 0 2 8] LfesftS ±?fi60<t 3 fcfi£*tt««D« 
J»*a«>*»«B«^«>o-Ctt. S*|gBfiBll*^3e*n 

3£^a-7-^®^ Y-r—cr>*7**y h^3B^U^9, 
o - ^ {+ < r i J: S ««* 0 C-^ 

[0 0 2 9] ^fc, =>-</Hc:S^*mSfE€r§fE*rct^J: 

itiffit, 3e*«B36AW<O*fi*<D<EW±<0«tt h 

fc 0 rix6>tt. hi-—i:te^«-cD»«aASr±J"f5fc 

[0 0 3 0] *fc, RWAIK^:oK#3BBfrM<r^X 
«#«BJ:9«*t*J«««»*^J:9*S#H««r 

[0031] «±sfi^<-c*fc«ft, -*»aft»aatj« 

»»iDjR**coft***icawB*n* hi— icfi, ftfeco 
9, mtfett, iB*7-feyHtoS?,46tt«(0 
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[0 0 3 2] 

[0 0 3 3] **«OB»tt, ««R^PSft* 

[0 0 3 4] Hit, **W<Dlttl4, ^^tao*^ 

4v9?WVl k<OPISc*:««-C* 
Wfrfftrfcu:**. 
[0 0 3 5] 

ft t fc 6> ft 5 >^ J; 19 i« Sitsii 

j£A_h<tt tf=iA«IBSr*ft < fc fc#*T U Eg h 

jEJ* ( t a n 6 ) »d*5l 2 0 7!>^ 15 0 'Cco?^® 

si-e'>ft< t fc«**fc«/Mtwru *ft**ui*«[ 

*Ma x, fi/MK&M i n fc Uc^rt, 1 o g 1Q (M a 

x/Min) h-^— ^bb-t 

[0 0 3 6] *fc, *«WH\ '>ft< t1>i83t#±^» 

i^v>"C. '>ft< fct>£S^MT*fcff»S*a::fcfc: 
*5 9 , R^^Wlg fc LT> #>#*s^S«r*1-« tr=- 
S fc a ?jf SxB^Kffi: l fc ft £ ^ 

J^il^SftS ll^±(7)^W^M< fc 

U R h^— <©RSiE!R (land) Kldavv-c, 2 075? 
£ l 5 0t©a*«i-e'>* < fc feSyk^tS/hBSr* 
U *jfr«t«*B«:Ma x, ff/MK&M i nfcUTcfc 
1 o g IO (Ma x/M i n) ^ 2X$>Z>^ t%W®L 

[00 3 7] «3te«e±lc^dt**Lfc» 



*6^«fiK*Hrv^^ p n-fe^j(7— h y y^casw^r. tit 

7t*fc«If2^*^$:«m^-tir5«m^©t, fflieiS** 

!J— =^^at*»6»tfix«*ft< fc i 

-i-ZIZUxOh-r- £'>ft< fc t«*LT*59, 0E9Mk#a 

©atifi^ic^tn, ^ft< fcfc3sa^>f r^srHi 

fttkU Sht-^ '>ft<fcfc«S#»»fc#fe*J** 
LT*5!K fia*»BMgfc L-C\ 

^Sfc^TK^^ssrW-rstr^atag, swyujp^ 
^st s^iKisjEJS l/c \?~^mmfr e> ft 5 ^ 

-^J:9»«*tt^l*a±^tr^u«JBSr^ft< fc fc 
**TU ^h^-CDfimiE^ (tan 6) [C*5l^T. 2 
0 75M1 5 0t^M«l^>*< fct>ffi*<fifcffi'Mi 
£r^U ^r^*t«*:fflSrMa x, ffi/hfiSrMi n fc U 
/cfc£. log lo (Ma x/M i n) ^ 2tfe^I fc £ 

wmfc-t-a:/*-*;**— h y y^H-f-a. 

[0 0 3 8] £ktC, iH3jKtfJDJBE^aK:J:9IE 

®ht-iMMLtv^htHt ^ft<fcfcjS* 

^t6t^;«, ^^^^^uSfc^^^S^rWr 
6 fc*-/M»J!§, R^^^^V^Sfc^^^v'S^S/^ 

JK±Obrn/^»JliSr^ft< fc fc^U, Bht-(ORS 
( t a n 6) i-ioV^r, 2 0 7511 5 OtOii^© 
H-C^ft< fcfcffi*:ffl[fcffi/M6[**L, 
5rMa x, ffi/htt^rM i n fc Lfcfc t % 1 o g 10 (Ma 
x/M i n) ^ 2-efe9> 

<2>K»iiRanjE^a fc l r . ( 1 ) m^w^^ fc > 

(2) tt*«*^±9»JRi-5*^»tJW^*^ft 
< fcfc*i-SlHie*D^SP#fc, (3) ttJDj»a»Ti: = y 
7 , Sr^UT^5lHlC*PiE»«-**ft< fc1>W-r5*H» 
Anffi^a*«fflL, StlEliE*pjRa«-*:aB»WS:^L-Ctt 
lfiIte*PlEaW*}VfELft^&aE8E»«-±0 h^-M^§: 

[0 0 3 9] 
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(004 0] Mt-, ^ht-f<7)THF^j§^GPC 
*fctt, »ht-OTHF»T»dW 

[004 21 *3SW^*5Jt-52a*»a<D3ffi6irov^rfiL 
[0 0 4 3] *«B8<D«f*fcU"C«L, RhtHi*ft< 

gf(tanfi) CfcVt, 2 0»£l 5 O^^OttfiDi 
-C'>4< k feftMttfc U *fr*Jxte*:fllS: 

Max. «/Jv|l«rM intUitl, 1 o g 10 (M a x 
/Min) ^2TfcS4B'&. ft»ft»ffttti»^tt«:ag 

[004 4] *$8M<D K-^— co^miE^ (tan6) In 
*5V*-C. 2 0 1 5 0 t<Olg®it^^ < <h 

MiniL/b^, 1 o g 10 (Ma x/M in) ^2T' 

[0 0 4 5] «^ht-£?)MjE^ ^St^£c 1 0 
0 0 H z T?0-fgT?fc 9 s r <Dmi*. hi— «[-7-#ffi^*5 

[0 0 4 6] h-^— (DRSiEgg ( t a n 6) fcftl^T* 
log m (Max/Min) *S±ffi«SH<0*§*, A#* 

^5«tt«rMt5o 1 o g LO (Ma x/M in) & 2 



[0047] R»ipm*s:*fflvNfc*#*ife^iB 
[0 0 4 8] gMfc*«ic*5V^T, 

* >j — ptbkxw' w r * £wm vtzm&icmmxzb 

9, log lo (Max/Min) ^115®!^ ^ 

[0049] ^^^S;4rffl^7t^#*}fe(c^^rb 

So 

[0 0 5 0] Jcfc, h-f— <DW$mjE& (tan 

6) I*, 2 OJ^l 5 0^ia£«fiffl-?l. 0X10° 
aT-efc5ct*»*L<. Hd»*L<tt5. 0X1 
O^aTt*?, »H9iL<iil. Oxio^KT-C 

[0 0 5 1 ] (DffiMjEtg (tana) 1 . OX 

iss«t«rR;:*3v*-c\ ft»tt»«tt**«-ra. 1. o 

x i 0°£jg;L6»&i;itt, «Siaffiac^lc:»U-Cco» 
[0 0 5 2] *3&9!<0 h^— B\ h"*— SKBXS»f»<z>jB 
h^— icgfflLfc*^ h^— *K5csfc a £ b 

[0 0 5 4] Mic. *«Mcoh-^— tt, ±K«>J:5^JB 
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[0 0 5 5] &ftW<D h-r—<DTHF~*imf£tt<V&tffi 
te, 0. lM50mgKOH/g^L< t 
*L<ttO. 5«l50mgKOH/g, ^:^l< 
ISO. 5M4 0mgKOH/g*Cfe5 o 

[0 0 5 6] h"^— C0THF^r^^K»5 0. lm 

gKOH/g #/i^*^g<b&t£#£o 
ffiSKJCI-ilS^ftttwrRli^n^^p hi— tt-r-a* 

m?L^^iat, iEflf*tt h -^-KijBffl ufc»^, hi- 

[0 0 5 7] *«MtC*5V^, ht- + C0THF 

» 5 P*H# J f L S^»*L<f±l, 0 0 07^4 0, 0 0 
0 % KlC»*L<tt2, 0 0 075M20, 0 0 0^ 
9. »icjf*L<tt3, 0 0 07!?M15, 0 0 0"Cfc5 
zk#X<* IWftWiWKttio, ooo 

M1 0, 0 0 0, 0 0 0, Kl£#£L< f*2 0, 0 0 
0 7!;^ 5, 0 0 0, 0 0 0, SWHKftSO, 0 0 
0 0 0 0, 0 0 0tfc5:^ftv\ 

[0 0 5 8] **WT?fflV^fo*tS hi— OTHF 

So 

[0059]ftTOi»Wl, ooo*W<o»^*fc 
ttIlTO»^t^ 1 0, 0 00 *»<D»^tt, h i— 

^4 0, 0 0 0«rjHAa»-&*fc«:«S5F«f»-T-*355l 
0, 0 0 0, 0 0 OSrfliSll^tt, 

[0 0 6 0] 551-, **M 1^*51 ^"C, ht-tOTHF 

»*L<li^ J ?-S4 f 0OOM3O, 0 0 00)ffl«l: 

5, 0 0 0M20, ooo<D««i:^^y^*s 

[0 0 6 1] ^^^^^^14, 0 0 0*W<£>S 
£>K:WU ht-©»»8lt«TL, hi— ste-T- 

3 0, 0 0 0*ffl*a»^lcifi % «tt«e<o»«tt3W»b 
U hSIftttfcWfr*-*. 



[0 0 6 2] *fc, ±C4H E -fi#*ti::l3Vvc 1 ^13 

o , ooo £xt<d tr- ? sst^^ftc^ t°- ? mmizM u 
fi3o, o o o&T<D¥— tmwt* ±tz$£.mftx-h 
> mfm&ft&&i$.'px*z z>„ 6 o 

[0 0 6 3] JEKl, **W<0 h-J— W(UJB«»r4, TH 
F^F?g#£r0. 1 PjI6 0RS%4*l/t t>ftt\ MM 
#£b<f*57!>M6 OSI%, 14f*c»*b<ttl 0755 

[0 0 6 4] THF^^6 0Sl%|:ii§®^ 

[0065] h^-<D#7*e&»A (Tg) 

[0 0 6 6] *»WIC*51^T, hi— O««jE«tt»:<0 

[0 0 6 7] <»«3E*«>iH*>4 2 84 A^U->^3 
VLCR>— ^ (t — u-y h • KffiR) Srffl 

^T, 1 0 0 0 H z &t>* 1 MH z <0«SKSSC^ficjE«, JS 

tttt l o o o h z K:*stt £1ftXft«*G>Hfttf J: 9 MS 

S^(tan5 = £Vf , l ^Sttlta„ 
[0 0 6 8] hi*— tt, 1. OgfflU 1 9 6 0 0 k 
Pa (2 0 0 kgf/cm 2 ) tO^ffiSr 1 #BHa>tt"Cjft 
»U If 2 5mm, J|j2ram»T (^KliO. 
5mm— 1 . 5mm) (D R] f&ft CO $J & 0 CO 

3a L/bAR E S (U^* h U s/^ • ih-f ^V^-f 5/ 

u ?&ia®^i-£ 0 *<o«, mat 2 ots-eftspu 

0. 4 9-1. 96N (50~2 0 0 g) <Z>iSiffi«rJ&»# 
fctftffi-C. 1 000Hz-$tU jfiffi 2 0 75^ 

1 5 O^O^KiffliC^l^r, #i§igZS!2. Ot/lm 

[0 0 6 9] #»Wfc:;mvC, hi— 2M«*#«Ui»T 

[0 0 7 0] <GPC«c:j:6»-Tfi^<oSI)£>4 o*C 
Ot- h^^ rp-e^^^fcSffiftS*, ' coiSJ^ 
IC^oii^^^AlC, MiLTTHF^lml^ft 
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* t%tcmmm<D*im& ^^Hit cousin <b i? tB 
m^*?^£tf>^a< , w^f^Bg^mxajsco shod 

ex GPC KF-80 1, 8 0 2, 80 3, 8 0 
4, 805, 806, 807, 800P (nm^&tt 
^, ttM^T S Kgel G1000H 

< H xJ > G 2 0 0 0 H (H^) % G 3 0 0 0 H 
(H XL ) , G 4 0 0 0H (H^) , G 5 000H (H x 
L) , G6 0 0 0H (H^) , G 7 0 0 0H (H^) , 
TSKgurd column (0%^^t>^m^ 5 ^ 

[0071] *fc. ^m^T^m^i^xim-r^c 

[0 0 7 2] SW^THF^icAix, $mm'ik1kW.\^tz. 

fy^/W»!il7^^- WTt^XO. 2~ 
0. 5 m, '>3!if^^H-25-2 

SrGPCwIWttS. K»»«tt, 
0. 5-5mg/ml^^J:McIit^ 
[0 0 7 3] *#lflfc:i3^-C, h-^- *COfe"««JB^ 

<o t h f *m&&x*smmmism<o thf :*:»#ras*T 

[00 7 4] <THF^(OK>ht-1. 0 — 
2. Og^-fl (Wl g) , Rf3a§*ft MzLtttePm 
W±SNo. 8 6R) SrA*xry ttm«g{cd^ 
ft, git ITTHF 2 0 0ml ^Wt 1 OBfMdl 

Jg*»S4:fPflrra (W2g) o h^— 4><DM«l»K» 
«0fi$S:#«>5 (W3 g) 0 

[007 si mmmfti±&T<omm-?&tbz> 0 

Lfc 3 0ml ^«tt5ol«:» 2 . 0g(Ott» 
£A*t»ffU K»(D»S (Wa) gSrsmW-r^o <5o 
I3f A4x#*l 9 0 0ttft3 BSPflAngS U ««MP 

(Wb) gtW^ 

(wb/wa) x i o o =mmmm^mm csa%) 

[00 7 6] c ©***^bK» I P<0«i«lSlK»©R* 

(W3 g) ^*^e>tt^o 

[oo7 7] THF^ss»ttrai*^b*«>e>tt^o 

[0 0 7 8] THF^= (Wl - (W3+W2) ) 



/ (Wl -W3) X 1 0 0 (%) 

Rxfmmmmtomm (j i sm&) r±. j^t^mcj: 

«r»*» <og£Hffi Sr * . 
[0 0 8 0] <mttoto&>&tiikftt* J is K — 0 

0 7 OtcHM* £ Q 

(1) h-J— at«Si»«§B«)THF=F**» 
Mft*LT«H1-*jK ±IB«)THFWd©»S"C# 
feixS V y * ;* JttttiStc J: 6 T H F ®»tlc J: o Tffl 

0. 5-2. 0 (g) £fif#U pT»J«#<o*£«rW 

(g) i+-5 0 

(2) 3 0 0 (ml) £>fc*— # — fclKJft&Ait, 

(4/1) ^iE^ifc 1 5 0 (ml) SrJbP 

(3) 0. lmo l/icOKOHcOx^/^M^ffl 

««^«*^tt«<D«ttS6«*36BAT-4 0 0 (w i 
n workstation) tABP — 410 ^Sfc f 

(4) ^cOBftOKOH^CD^fiSrS (ml) t 
SrB (ml) it5o 

(5) &^;icj:9Kffi^tfKi-^o f »koh^)7t^ 

[0 0 8 1] g£fffi (ragKOH/g) = { (S-B) X 
f X 5 . 6 1} /W 

[0 0 8 2] #»W<0 h^-CO^y^te#?a^CO^iJ^ 
[0 0 8 3] < h"?— ^7^te»2BJ*<30aa^> 

(Tg) (i, ^gjfeaEsafitf (dsc 
»3e«s) . dcs- 7 {s<<-*ci/3Lj\,-?<- &m) &m 

l^TASTM D3 4 1 8-8 2 Idig CTPJ£-T 5 0 
[0 0 8 4] «3»t»tt5-2 Omg, £rl£ L<tel 0 

77^^tir^r/^;^y^H/\ $J£$SBI3 0 

— 2 0 OtcDffl-C, tl&MlOt/min-CSlti 

[0086] s/zusarfpr a ^/m»*«* 
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10 0 8 7] *;U7|f#>'^£3.r:y h&*t5*/^- 
^-;U3/a^» n >f^a>/», $^?-/W 

^yR, s^^/v:7^yi*fttfw^te?p^;&/v#v 
[0 0 8 8] Z<D£ 5 4*^^i/;i/S«y hSr*-*- 

[008 9] *^5j?^^uaSrJfi"-r s tf ^/vWfficOBMifi 
tt, 0. 5M6 0ragKOH/g^ff4U\ 0. 5 
mgKOH/g*»©i^tt, ^/^dei/;vSi:^# 

[0 0 9 0] */^3sR*->^s*r*i-Sfcr^ /vmtnjf?* 

(Tg) fct N 4 0^7 0TCj&S#* LV\, Tg^ 

[oo9i] %/vi£**s;v&i:%i-rz> v-jvmm^is^ 

fctf>ic, 1, 0 0 0M4 0, 0 0 0^K, It 

tt^WiM4«:^ric-r-5fc«>tc:, 10, 0OOM1O, 
0 0 0, 0 0 omj± Li^ 0 

[0 0 9 2] #yi/7K*v7uS*frr* e~/vl»J|gtt:. <S 

-T£tf:*!>iC. 4, 00 0M30, OOOW-tK, 

tt, W^n^^^^tt^jH^ttSriSfiKi-Sfc^lc, 10 
O, OOOMl, 0 0 0, 0 0 0#*£F$ Lt\ 
[00 9 3] S5^-fi^*ffi^»:^^*fet LT* 

[0094] zcooib. $utm&mn. thic^a,^ 



5 5 0 r^**-ettSiCJB^SIfl5^S«-e*> 

[0 0 9 5] L^Lftd»&. ^LfcSMfc»J*yfc«>{cB 
[0 0 9 6]BM^^m **««tlOORS 

o-9oww) T?tt5<ot>*ek\i\ fem-zimteftmrnt 

LTIl, #5 tfri/UT/Vsi— /u. sKy Ifn/UT/Ua— yV 
SM^vffcW* y >»*/ui/«>A»^v^bix, — Jftfc 
0 OHfi«fc*fLTO. 0 5-l®fi£i5-C/8 

^e>tt5o fi^a«f±5 o-9 sx^^m^hit^ « 
[0097] ttniiA4tooiiie^«M$ns*jBiaA* 

[0 0 98] &wmi6*irr&&'*w&*&mimto 

Mfcmt LTI*, 1 , 1 -v?- t 

3, 3, 1, 3 -ex 

2, 5 — S^Tvl — 2, 5- ( t — :/^/W«— jfr^V) 

2, 5-^;*?vV-2, 5-v 5 - ( t 
/w^t^rv') — 3MF>\ h y x- ( t -:/^yW^-xl- 

hyr^y, 1, i -5*- t -y^yw^-^v 

i/^o^fy % 2, 2-i/- t -^f/u^-t^V^ 
4, 4 - t -^f /W'i-t^r ^ U y y ^ 7 
*>s> K- n -y^/^x^ryK ^-t-Zf/W^ 

ttisT-Vis— K ^-t--/f/^-t^yhy^f 

yUT^— K 2, 2 -e^- (4, 4 -v^- t -Zf^f- 
;Us<—$-3ciyz/Sr V2^*ri//is) zfxi/<l/^ 2, 2 — t - 

^yu/^-^v^^^vR^a^y^-^^^-r k 

RZfi?T y yw> s — K t -73-/us< 
^-t^v/vW t -y^yw^— 1^>7 yyK# — 

h/^O 5 1 -^yu^— sMr W y ^ci fcTyU^^ u 



[009 9] r.*tfc<&5*>, ct l 9#*LV>t><Dte, 1, 
1 -v?- t -^^Vl^-:**^- 3, 3, 

n^^-y->- % i, i -v?- t -•77A'S<— 

— h&tf2, (4, t-:/fvw*— 

[0101] ftifctotcl*, ^y/^y^^^rV h\ 
1, 1 -V ( t -Zff-A"<— -3, 3, 5-b 

y ^^/US/* n^3r-y*>\ 4-vMt 

[oio2] me>^*'&ffittfi'&iiB*6«iW[. WE^ir 

[0 10 3] ^*tb©BH*«8W;, 3a^ojS^e>^y^— 
loofliSftMtLO. 0l-l05iMv^5m>$f 

[0 10 4] ffi#^S^#«D^jfcfrifcfc Ltfi, A&(D 

[o i o si mmn^xm^^mmt ut, *^l<>\ 



[0 10 6] Si-, fi-&»T«ricj8ffi*"C«6<?!>a-&«wSr 
[0 10 7] *»Wt?^V^ix53i^^a*«"t5K P 

Tfi, 3M, 511, 6IS^&5^, 

[0 10 8] a:#*^»«r*i-a tr^/HUSB 

[0109] t ^ y y v^/k ^ ^ ^ y y 
->^;k r * y 0 - ^vw^ y ^ ^ ^ y ;^ 

— (i) •et^ti^^y v'v?^/^-^ 

[0 110] 

Hbi] 

(i) 

R3 g00fcH-CH 2 

(— (1) fc*3t^-C, R A , R a 3U*R 3 te, 7k3i, 
7/u^A^ ry^l, 7^1^/1^ H!Vi$~**sfr 
g&U<7/l-:^*#/U7K~/l^£^i% ) 

[0111] ^<d£? te^tf*c-ym^^-v h^r*i-^^ 

[0112] ^^^S^WTS ^^^Mflili. fifisp 

(Mw) ^ »*Ktt2, OOOM10 
0, 000, i9ff*L<tt2, 0 0 0M50, 00 
0, S^fiF*L<«L3 t 0 0 0M40, OOOtfcS 

osgffiRjcs^ «fc o x&*m&m± Ltsaisic <t o t 

B^tt^SWfc***. Mw^l 0 
0, 0 0 0tjBA8*^ttt, fiattKUKWSrXtf-f* 

10 1 1 3] 3; it. 0. 05M5. 0 

eq/kgt^W*U\ 0. 05eq/kg*«W 

fcS 0 5. 0eq/k gS:««j&^, as«SJ£«fiw 

[0 114] *3SM^^2K^^SSr*-r-5fcr^v«j|g 
\± s % /utf is/i>&% W fcT— flg ^ o ^ /u ^ wi-S 



-12- 



lSti^LT, x^i/g^o. om 
fi, »*L<^0. 03M5. O^S<D^lfCffl^ 

10 115] :nzK3->SaS0. 0 l^a^SSO^. 
«8tfti*lC;fc>^T, ^*8^'>ft<ft«9. ffiJ/Affcft^O 
^fi5SiCI-i6^^^mL^< < ft£ 0 *fc % 10S 

[oi i6] ^7#**/&&G~t2>\?~/umm<n=^7$*is 

(Bit* £lT<r>Xmzj:<9j&i&Z> 0 

[0117] (^tf^i/facnmm mttkfctts i s 

K — 7 2 3 6 iC^T^o 

(1) K»«:0. 5-2. 0 (g) SrfilffU ^<7>fi£ 
£W (g) ti"5 0 

(2) 3 0 0 (ml) <0\f— # — (C»ffS:An> ^an 
*yVA 10ml y&tflft®? 20ml lCjg#?-*-£ 0 

[0 118] CCDfg^C, J^bf 5 F-z^W^") 
^ftSftSfKl Om I «r*n*.3 0 0. lmol/l©iB* 

T— 4 00 (win workstation) £AB 

-5c ) o r.OB*coifi*fti»Beft»»JK^1!efflfl:«rS (m 
l) ra*Jc^?v^«r«SU c<oWF<z>iS«*M 

RMttK^ttllfttB (ml) ti-So 
[0 1 19] &:£*c<£9^;K^«£frg1-&o fteifi 

[0120] ^ytflriyffi (eq/kg) =0. lXfX 
(S-B) /W 

[oi 21] ^/^^^uS^^^^vSSr^-f-^ tf 
^»»ic*iV>T. S^^fitt* A#*a*W4fc» 
^t^^r^jc-r^fc^), 1 0, 0 0 075^4 0, OOOd* 

ffl7nv*>y&RxmtK&*mf&Tztt#>* io, o 

00M1 0, 0 0 0, OOO^U^o 
[0122] *yU#^VyU*X^##^*Sr^i-S ^ 

tf - yu* y £ ^»ofi^»fc J: 0 £ d 
[0 12 3] £fc> ^^(C^^-C> #/l^*vvWg£ 
vc\ ^»S*S S -tirfc b <o SrttJfl Ut b a 



[0 12 4] ±35co^/U7|?^^/uS*^-r5fcf^»fli 
THFW^O. 17!/M6 0ff%^ta 
MagXS^coffit«xS(c:*j^T, Wffi£*a**«fti£l» 

[0 12 5] THF^g^6 0Sa%SrjgJx.54&^-, 
mm § flroSSBtttflW*** < ft 9 , »»o^»tt«r»k 

[0 12 6] bSr^i-^^ey 
[0 12 7] ^;i/^^rV/^-y b&ftS^W 

3, p— ^^vW*^ 2, 

4-v^^yt';*^u>\ p-n--/f;^fi/V, p - 
t e r t -r/^vl^^Uy, p — n — ^vvl^^U 
V, p — n— ^^^yl^^l^y, p — n — y^vw^u- 
V, p — n — vvu-x^- p — n — K^vv^x^ 

7-ry* ; ^^3iy, y^u-vcoj; 3ft^F«Ri*y 

fcT^vSgfcf^yK ^v:/^&fcf— yu<D<fc 5fttf— ^ 
^*vvHg ; * * * y yMS* 3vK V /v»xf 

/k ^ * * y /v^^ci evK ^ * * y ^® n -^^VK 
^^D^y^ yA-»n-*-*?vv\ 

^^^U/^Kt^K ^^y/i'B* (2-^^-s.^r 

^/^>m^^-r^m ; y/^^^yK y/i-Be 
^^/K 7^y;u8n-7'f/K T * \) ^Wt^f y zf 7 
y yi^^n tVu, T ^ y 1 

y a« k^v/k r ^ y/i^B? (2 -^^/u^^-i/ 
zn^vv) v y /^^^^/wooj: ^^t^ y^rs^^ 

f — y^f/l/x- r/K^i; 5 ft hr^vi^— 
g ; ir-^y ^-/u^r hv, fcf^/^^^u>5r hv, y^ 

yzfa^^/istr hycoi: oftt^-^^* h>-S ; N- 
h^/Vt'D— yu x N— bf^-y^^yi^y^^/ — N-tT^yW 
-O^K— yK N-hf^yUfny KVO J: 9 ftN - fcT^yV 
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[0 12 8] Cttfe^ip^t^^^^^a-^frS^ 
[0 12 9] h^-ic«fflSn«*S#«ffii:U 

So 

[0 1 3 0] #1*^ TKy^^UV, #y - p n;u 

watt-? w v'BWffli, r * y * * * y /n» 

IB, #yB¥Rt^=./K vy^-V^JIg, ;Kyx^f^«t 

Hi, #y*i^>\ ^yr^ kwjk, ^y^mm, ^ 

*i/ffim. ^^>i/y«, ^ytf^/v^^-/K vvv 
[0131] ^^irfflV>-5 h^-^, jE«®tt*fcf± 

[0 13 2] h^-SrE«r«ttliiftfl«l-r*fe<OibrT 

[0 13 3] «jfctf, ^^^yy^«WilM{: 
<t£^fe&>; h y yf/^y^r^^^A- i -t 

Ko^i/-4-t7 h^A^a-v-KSu ^h^r^/KT 

^y/fyffi, *v^>-gL ^y^ffe. at^-fe 



/utfy^X^iM K ; i^^vW^XsKu— K 

^^^ty^nyytft^Mr^^^Afi^ 
[0 13 4] £fc, «rfi««tttc«!lfl?i-S*><o4: 

[0135] mztizmAmM** * Nts**** 

fts ^MKn^r^/^ylM^, 
[0 13 6] ffittM»*!l«r h1—tC^m£ltZ>Jj&;k L 

ioim i^T^Ktto. i~5R**B<*>«5H-e 

[0 13 7] *5SW^*5i^n*, h-t— KUBSIttSr-S-*. 

LV\ 0— 1 6 5t-C, 1 6 O^JCfeWSSiH 

SPlOOOmPa • s jyTCDl7-/^^-e^>0, -^O 

"7 ^^rir V, ^Xt"V, xV > ^^V, y 5 -^^ 
J; 9 ^Ei^) a 1/7 ^ 

[oi3 8]M*c N tf^/u^^ey -v— y ^ 

[0 13 9] m^y^^^H h^-$a5t(c:^L. 
T»«^**4M»lcW!io ■ ft*Lt*5< :H-c^o 
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[0140] £fc, ±e*y***>»aiatt, tsmmm 

looftai^ttto. 5-ioSitt"Cfc5:i* 
#£L<, l^8l£ftlrc&£;i&asj:0#*Lv\, 

[o i 4 i j &mw<D hi—\ztizmx-z zm&mt it 

0. 175S2 OKfiSB. #*L<ttO. 2 75MlO«fi 

yfyiMi ^*-^*Sfc»tf*>9. 3£»«a/l§i oos 

iSlCWLt, 0. lM2 0gf^ »^b<fi0. 
[0 14 2] *^(^CD h*— fcfeWCtt, «&#J<t Lt 

[0143] m&M t Lt«ttM 

ffl*<0fBHaffl«B<O«St|»ttff 1 . 0 7!>M2. 5^tc 
0. 1M4. 0li%«±^t^»^s h^-fe^F- 

[0144] z<Dztu. ^mmm^<D^/u^^iy/u 

[0 14 5] «tt«c«pl-C^S*t57c*a tt, OfttRft 

* r i: ##* u < , &mmm<oytmmm^<om^mm&s 

m^Pi^I^ (1.83 (II), 1.96 (III)) 

te, Paul ing(D«Sffit 1. 07!tM2. 5 
TNfeD. #*L<ktl. 2 7ir3£2. 3t*fc^ JE(cff* 
L<f£l. 57!?.12. 1 "e*>4cDa*ftV\, 

[0 14 7] AttW-te, Ll>7cma £ Lt«, A 
1 (1 . 6 1), Si (1. 90) , P (2. 19), 
Ti (1. 54) , V (1. 63) , Cr (1. 6 
6) , Mn (1. 55) , Co (1 . 88), Ni 

(1. 9 1 ) , C u (2. 00), Z n (1. 65), 



Ga (1. 81) , Ge (2. 01) , Zr (1. 3 
3) , Sn (1. 80), Pb (1. 87) 9 , H 

L< f* % A 1 , Si, T i , Mn, Z n"C^5 0 
[0 14 8] «tt# + ic*3^55E*a^**tt, S&tt 

^iea^ mib&kmiKVk&fai. 

i-, 7ci£a a 1 , Si, T i , Mnt^5t&l:, 
[0149]7cia 0 . 1 Hft%*ji»^» 

[0 15 0] ft^*W^*5*tS«ttfr + 07C*<0*WS 

[0 15 1] <«ttflc«|a<D5c*a«>-&*a>**WO« 
tt**<05c*0***W:, f*Xj»^ESYSTE 
M3 0 8 0 (S^i^Xt (#) m SH£fflU J I s 
K0119 r»3tx*»«fiaiiJj fcttoT* *#;Xjg| 
#W£f7 5 Z. biz* 9 

[0 15 2] *|c*»«|c*»5iJMUfc«tt#^a* 

[0 15 3] h-J— «t % h^— «t>iciBKLfc« 

ttW^ht-SflO, 0 0 0iSt*)7 0M5 0 
0 fiff SEi- £ - t #W * L V \> 

[0 15 4] mLfcBtt(fc#7 0«*«K0»g\ «tt 

b-r— t L-co«Faa3fts«wp^-a r £*<:<£*) h^-a*^ 

U m«tt*Kfb*ii:-Cb*5o 5 0 0»ix. 

[0 15 5] «*J!rarRt6r*«r^i/^3e«P*«fel=:*j 

[0 15 6] ^lC*»^|C^^^i^U3t^tt«C^<i» 

[0 15 7] <j»BLfc»tt*0«jR0ailJt*ft>rr 

(PT 1 00 0 : WfiTSIR («) SU WPill 
^L^:t<7)Tfe«9, X^f ^T^-r+f-tt J a p 
an Hardcopy 97 ^^t^cO 6 5 — 68 
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[0 15 8] MJLa. ht-S^^^7Xv(:iALfc 
:/9;*^c»ALfcBtlc. ht-lft 

B*, K#W-T-(D«*^b, 2. BmsecMCMl 

HP*>, ^^V*/H-e#t*H-T- («*»*2 4 7. 8 6 
nm) . ^^^^/^2XtkW^- (iSM2 3 9. 5 6 
nm, K?t?? — 3. 3 7 6 4) Sr»Jj£U 1 EKD* 

aF-v^-cA9t»K-?-4D«jfctt^ 1000-140 ofla^/ci: 

T*l 0 0 0 OK±fc***^*^^«rj»93KU »ft 
[0 15 9] r(OB$, Jtt«5c*^%%fl%«r«Nit^ 5c 

Sl!l, >f X* y h l/^t 1 , 5 0V<bU 

[0160] *fc, isr«»»*j-e*>ST t 
[oi6i] ^yt, mm#<Dm& j Ft&i$L*&k tttt, 

0. 0 5-1. 3EKljf*L<tt0. 
1—0. 6 m m, U< ttO. 1—0. 4 n m"C 

[0162] tttt»^flftvi»KaojRj^j£» % 

£50, 0 0 0fi«U «SS#»tffiP*2»4: LT, 
AIMSVlOO, 0 0 0ft« e rni-<t*). 0. 0 

[0 16 3] #J8W«C*5V*T Ft-IS*#S#8itt# 



<om±, «S*«ggl OOStW^Utl 0-2 0 OS 
figfl. 9f L<li2 0-1 7 0Si«, JEfc«P4L<tt 
3 0-15 OSfifTCfcSo 

[0 16 4] (C*5VvCtt, wssejett, 

[0 l 6 5] *»Wlcfl|v^6*t*->y SIR 
K^iC i5BE TtfclC J: Jt*tE«W 5 3 0 m V g & 
±, *£i^5 0 — 4 0 OmVg^l^^t^l^ 
*£*£-5-;tS 0 ht-l0 0SS*il»Ui/^»ft 
#0. 0 #*L<W:0. l-5S^f 

[0166] *fc, 

[oi6 7] *»w<d h-j— icj*, #Wctf; &rflS«>* 
[0 16 8] ffttMMI. 8«b 

[0169] w*.tt««it ur«, *y»fb^ix>-» 

ftMfldiL-CHU BHt?-*^»*, •ftTA'S^Aft 

tttt-WBibrtt, *-*^?^»*, 
[0 17 0] *5ffl<o h^-Srf^SSSi-S^rt:, *S;§® 

[0 17 1] Miliil^Hi Lttt, -vWoi^^^r^ 

- (H#ttiij«hH) ; (^y^tt 
ft) ; 9*3-^ (*JI|fllWWftt«) ;^^.^-^^r 
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mmmt l-ch, krc^- aB**x9fit 

K) ;/7«^-r:^ (Bus stt}J) ; TEMl 
JfLLHLW <JKS«tttt») ;TEX1«S«I(0* 
KfBSrttfi) ; PCMft«tt (mm&JLpJrVm) 

®) ;^P^^xy|>>/P (m*»xgftt») ; 

(AT P) % TSPt^l/^ (*y#57^*n^ 
^n^>7^ (tWXflsBftt) ;/M^7V^ 

vf isXTJ* (^hyM ; y — v (iwmx 

; (*-tf^Si*±©) ;^ 

[oi 7 2] &tc, HiSr*lLr, *»Wcoiii««^; 

[0 17 31 112, EWEK9Affl«>«3l|&ft:-<?&ij, III® 
±0#g|-^|pJic9f^cD^]^ (:/nir**fc°- K) -CEME 

ASrfcotEftSn, *S*#lOlaHGU:fl£v^fe»|HWE*r 
tT9o 7 4 3ft, ffiSo- 9 7 4 2\Z7&J£%mn-fZ>tZ 

[0 1 7 4] — 5triBt^fc»*^>#*Uv^n-tr 

^*ftiLtl4, P-7©a8ff^5^l5 0 0N/m 

tt. 35SE^J3: = 5 0 0 753* 5 0 0 0 V p p % Sf*J3J6» 
-5 OJbmS 0 0 OH z % mMm.f± = ± 0. 2 7Sr£±l 



500VCfe^ ISm = ±0. 2M±1 500V 

[0175] 9^7041: 

— K7 0 8^m«iLfc^ y — — x^asetfw 
[0176] 3afft^-rr^as7 1 2tcj:*)^®^y- 

^7 0 4JcH3jn*ixSm«^T^tt, &m'<<<(TK<D 
«£\ «Wli2 0 0M4000Hz, Vppjjs 
5 0 0 7!/M3 0 0 0 V^JEffl-C/flV^nSo 

[0177] m*fef»^43*tsflsi* b-r-#L^-<Dmyt&± 

^*fclW^7^^ffll;J:ot, i&tt h7"-fe 
[0 17 8] *3£^<D h^-«rttHtt»ASBBlc9fflL 

[0 17 9] Lt, &L±<Dtn$fflbmVL 

Lt, Bto-7 7 4 2*^rffifllfc^ ffir 

[0 18 0] (E?fSi Lttt, ^XcojD<te^n-^ 

[0181] ^(C, *jJBW7"Dt^*- h y ^^i:o 

[0 18 2] H2S:*RRU-C, *3BMtc«S ^P-feJ^^ 
y ^cr>«ii&»fDBia-Cifo 5o 

[0 18 3] ^nir^^7- h y y^tt, 3K«¥Si:»ffl 
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[0 1 8 4 J 0 2 "CI*, SB*® 7 0 9, AtfOfJ 

7 0 8 a £*rr« ^!)-t7 0 8, -&^®3S (ff«n 
— 7) 7 4 2 l^nt7*- M) y 5^7 5 0 

[0 18 5] 9Mfc#S7 0 9tt, BHSru- K7 

1 1 £ ht-t3?7 6 0f*3lC«&t£l>~?— 7 1 OSr^U 
K^tth^— 7 10»\ /WT^flttO 
k<7V<-f T.*k: J: 9 J® K?Ali y — 

[0 18 6] fcfc, **W«)lB«af«*j»^ffll^&*t* 

[0 18 7] BStWHLT, **W«c«-5*P^3Sfiir 

So 

[0 18 8] — ? 3 1 l± % Wx.tf^4 0mm, 

friKft&fcti>K:01|;ttfPTF E 1 0 — 5 0 /im-'K PF 
A10-5 0/tm(Og8:Rlt5ri:Tff«SnS, AlJJE 
2 4 4 -tC0^JSffi^J5K$*t6 

je^pti— 93 i <tflPEEti— ^3 2»iiitear£(c 
£«f<5*vcv*-c, s»b-? 3 i ©*ftiBta**i: 

ftoTV^, JOEp-7 3 2 ttltfn-^ 3 1 ©«ffiin 

fe1-£<£ 9iCgfi^LT&6 0 *fc*nflEn — 9 3 2tt, S 
«d-73 lco[altett^^{c, Witf^ft^Sr^^fc 
H^u*i^WfflFicj:orft]flE*jtx-cv^-5o £rffi ^ — 9 3 

2WJx.l^2 9 4N »3 0kgl) 
[0 18 9] Btf 3 6t*^5jfti<- 5 3 1 (Dmm 

fca***tSJ:5K:EB*n, Bit-fe^*— 3 6«>t(kffl 

[0 1 9 0] mm#<< K3 7fi, 5££3g<£> hi— Sift 3 

3 i tmnLv—y 3 2 y ^FP—^rt-r^Hirgfi 

<W$H^fc#<D»fi«lA- 1 > 

• > * * y sum 



[0191] #«/IU o«\ 3 l <£>*®KS 

»*fctt5fi»LTIBHSlx-Cte^«4 6i%«p-7 3 

[0 19 2] ©8*3^^3 3t±. »ESTa«tt<Z>«tt«s 
^734 (»T=rt»t) o**£fittfc:SM»«r# 

pps. peek. ^ * y -;umm^<nw%M£mm 

^mi^ftm^mm^skt u<0373 4iciji^nr, % 
f»^S£ 3 i ^rtstc«^tj»aats: 

*£$it\ $6i:$*o-7 3i(Diffiln(a>)^ 

B^>f^3 3<Dm$$k&m j $>L>1t'0, =7341:7x7 

i\ #£5. =3T3 4fi, ^3 icoimtefa^rn]tc 

5 J: 5 lc4otv^o 
[0193] JW±C0 J: 3 — 5 3 1 CO^E 

B*«r3ejff^iara*0fS<Z> l 9 0 'CT'Mi^^ii:^ 4: , 15 
«3WVMc:f±*5j2 0 0WS^^®^^«^>^-C*> 

=>rco?uS(i^j2 o ot:i:^^ 

[oi9 4] tut i&m\z3 o$cmm<Dmmx-mmT*& 

^WfgdSf&K-C, ; e<^^Jije=3-f/^Ta J ffi^2 3 0 

°C, Mi$=i7(DM}»2 2 0t:(C^5o Lfc^o 
»^«r#^.T 2 2 0ttt±Tfttfntf*&*V%. t U 

«t£ft=rc9B*as*^*~y-B£ <»«t*a>e>ffr« 

[0 19 5] ^ib\ «_bO»WC**APjia««-£ L-CJ&g 

»R4B7 -</uA^e>fts«fiKSraffl-r ^> r £ ^> t ^>^> 

[0 19 6] 



7 8. 4 KfiSlS 
19. 6 gfigfl 
2. OHfiSiS 
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0. 8IM 



[0197] <K5^A»0>WWI|A- 2 >mmMA- 

>^/H9. 9St^ T^yA^O. 4fCSffl5. 2, 
2 - fcf.x (4, 4 -C/- t -y^-/W^— D^v, 
=*->/i0 jfusOO. 8Rfl«(C**fca^BJCt«A 
- 1 fc ntttttfttA- 2 4:»fc. 

[0198] <K»^j«4>0»ijMSA-3>»3S«A" 

^^yM?^!J^/H. OSfiglS, 2, 
(4, 4 t -^;^-t^ri/^^ P^=¥i//U) 

«K«HBA-3«r»fc. 

[0 19 9] <ffl^F-*»(0»Jft«A-4>»3S«A- 

<*/v#*^Sm5^»IBO»ilfllB 

• K»-T-«»»»A~ l 
• 

• * * * y /MR 
Tlfc 0 Mid, ^>uvil«TT-fi^£^TU MifcT 

-emm&mmm&^s ^oj:5(cbT»6ttfc»/iB*B 
- 1 £-rs 0 

[02 04] <^/u^^i//uS^W-r^ t^A-WSi^ffli 

&MB-2>m&mB- nc*5wc\ ic^r-AdttnA 

B - 2 

[0205] <*/u^*^/ua*w-r-5e^u»jB<oa! 

ig«B-3>S8iSWB- l fc#^T\ iSiH^iMSffllA 
-ZT'^vi' 1 4 gT&£S, v?- t j*-s*1f-f K 

[0 2 0 6] <^/Wjf^r^vSSr^-ra tr^yU»flg(OSi 

iS«B-4»Hifi«B-iK:*3i^, «*H4*5M»»A 
-4^3 0Stai, i/y53. 6fitlf&, r^y/w 

»n-^f;H3. 4«SSB, ><y^y^©3. OSt 



2, 2-tf.x (4, 4-i/-t-^fyW^^:/^ 

[0 2 0 0] <SS5>^^J8jg«A-5>jRig«|A- 
lMioV^T, 7fl/y74. 4gS§B, 7*yA*n- 
/f/H8. 6^SSI5. T^U/VK7SSa, 2, 2- 
f.x (4, 4-'^- t -^f^- ^-^>->^a^^ix 
/u) /D^yo. 8Ha»MgfifcK^tt»iSfi»jA- 1 
iPI«c«MBA-5«r»fco 

[0 2 0 1] <&&*&&<OMi&MA-6>$mmA- 

ltzts^Xs ;*^u>-8 ofrasik r^y^sen-^ 

^2 0Stai2, 2 - tr* (4, 4-^-t-yf/WN 

mt»ifi«A-i iH«i:«MA-6tftfc 0 
[0 2 0 2] < tt£^j£&<Z>Sti£0| A - 7 >SKi^MA — 
^f-^72. 8KSSB, T^yy^n- 
^H8. 2SM, T^U^9ft95, 2, 2- 
fc*;* (4, 4 - i?— t —-f*f-A*<— n — 3f > 
/u) /n/N'yo. 8«fi«ISie:aS^.fc^f*9l3fi08A- 1 
tl^«t^1»|gA-7^Wfc 0 
[0 20 3] 

1 > 



3 

5 5.4 Sfiffi 
1 3. 9i 

0. 7] 

1. 4ffg$& 

fc«^«:»5a« b - 1 1 mm^mmB - 4 

[0 2 0 7] <^7/U^^r^S^|rt6 fcr=./V»J3B<Z>«l 
at«B-5>»jfiei|B- llCte^T, K^7-A5M«.«§A 
- 5 £: 3 0 KSgE, xfi/y52. 8KSSl$, T 9 9 A* 
ln-^f/H3. 2fita, r^yyu»4Kfi», v> 

f*8Jig«l B-ii HttlcttllB B - 5 Sr»fc 0 

[0 20 8] <^/^^^WI/S^r ; firL^V^e^^.SgcO 
»jaWB-6>»3g«B-liC*3V>T, iB5HF-#5M»J!B 

a- 6 3:5 of£fl;gik *^u>-4 osaas, r^y/i^Se 
i. o^Rmzm^tc^nmmmB-i trnm^mm 

B - 6 *r#fc. 

[0 2 0 9] KX/isTS^is/umzG-fz v~;i'mm<oBi 

at«B- 7 >JSig«B- 1 CC*5V^T, SG#T-|«4M»JIBA 
-7iSr30li^ ^fyy52. 8JCfi£iK r^y/w 
|n-yf/H3. 2«fiS|$. r^y/ugg4. 0®S 

fcantt«js« b - 1 1 mmicrnm b - 1 *'&it. 0 
[o2io] < */^^^/uj£Sr*-r z ^/^mm<o9i 

B-8>®}itWB-iicio^r, S!»-T-rit»»J!BA 
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-2*5 0Rftsis, ^i/y4 0fis, rfD&mn 

• T ? y/u8n-^f;v 

• y /M&^y v-vvV 

• v>- t K 
±IB<&^^r > 4op^7^3^v/i/y2 00Ki 
»*«»U*^b**rt«r+4>|catl|-CB»U, 120 

5Kf#b*xfc»fl&«rC- 1 iri-So 
[0 2 12] <^5K^VS**i"5^^»/l§^Kjft« 
c-2>Ki6«c-i tete^T. uy7 2gi^ 

7^!)/n8n-yf;w8gi^ ^^^y/^jv 

i//W OgtSk i?- t -^^W^^^rW K5H4 
«Hc*;lfc«*r*«i6»C- I iH«tc»»C- 2 4r» 

(0 2 1 3 J <8Stt#:<D^figfiajD- 1 > 3. 0 m o 1 / 
y 5/ h^eOTKBtffc-t- h y 2 0 y s> hA-*A*t 

fcEJSSSfc. Fe 2+ ^1. 5mo 1/y ^/ h^-Cfc6 
2 0 y 5/ VsV&MtL, M5r95t<!: 
It, 7k«{k*— «=ti>f K&^i* 5 

s-ti-ftd^stR^sr 2 8 g^ri-a^iM- h v 

mo. 2'J5/h;U$r6 0^tttlTUc 4 3 

6. Omo 1 /y y h^OyK^fb^ h V *-Mc 
M5:ttLt, pH^lO. 0£Ufc o 3Efc, 1 
0 0 y y h^^$riS^$it^^^^^^ 2 8 gf 
hi) C^isO. Hi/hM3 0MMtTiB 

£i2rfc 0 r^ic, 0. 5mo 1/U ^ h/W«S7^^ 
- C^ATKBttl 5 0 m 1 £r»*JPU +#«t#Ufc«* ^ 

FeSJp-eSiSrl. 0®^%, A 1 Sr 

o. 2Ks%^*-rso 

[0 2 14] <*tt#0-fr^«D-2>»a«D-l^ 

1*2. 5Rft%, Mntl. OlS%*fftS»tt# 
2 *»fc. 

[0215] <«ttflc<&#j£0iJD - 3 >»3g«D - 1. iC 
1*0. 3Si%, Ti£2. 5«*%-&#-r5«tt»: 

• ±K*S*ttJW 1 



B — 8 «:Wfc 0 
[0211] 

^SJgfllC- 1 > 

7 9. 2 StS 
19. 8 5 
1 

[0 2 16] <«ttfl:<0'frrt«D-4>«5ft«D-lkl 

&mm<Dmm. *»«*!« u Fes$-cs 

i£0. 5Rft%, Ti*0. 8SS%ttt5»ttft 
4 *f#*i e 

[0 2 17] <Bttt#^)-&n8«D-5 >f45BWD- 1 ir 

i * i . o Sfl%^tt4Ktt* 5 *»fc D 
[0 2 18] <«tt«c<D-fra«D-6>*l»«D- 1 *C 
*5V*T % ^ito8S x SsanS*£XLT, FeSif 
Ti*0. 05B*%t#tS*tt#6S:ftft. 
[0219] <gM£tt4>^jftffD - 7 >ttftffi— ftjgffi 

t{;Fe 2 -i:»Lt, o. 9 safi^*»fk-^hy 

***£*»£ LfcflL Fe (OH) 2 **triB— ft* 

[0 2 2 0] ^rO&. ^tr«5c*lc»UT:*- 
-r»5E*»»T. 1- 0«*%fc*SJ;5lc*»Ufco 
Fe (OH) a *r*tf«— «****«fc«a«9 
OiCI:*5^Ta«S:iftLtpH6-7. 5^#Tt 
■MtR**Sii:fc. 

[0221] c? <bUi, (t^i^Lt 
y-f*7c*ift») 0. i«fi%<0^»y-y*«»l, 
fc*fflMfc^- h y ***««*«# F e 2 *fc*f LT. 1 . 

PH8-11. 5<OA#T-CiMtR*Sb'r, ^IBtcSI 

[0 2 2 2] £«Lfc^**>f h*#8stc:J;0iJfc»K 

i*l. 1 t5o 

[0 2 2 3] CHJ60U] btl^^/U 
^^r^H^fft5 tfs^«M9 OSTfiWROWififWC 

[0 2 2 4] 

10 0 SfiSiS 
9 0SI9S 

4HiS 
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U fit^S 7 . 5 ji m<®£tttt&# ( 

[0 2 2 5] ibntMWl 0 OfCSS&iC, «S^C 
tt-C»aS*tfc->y#tttt#; (BETit*iUSi2 0 Om 

Vg) iooiiwjr5/»yy3-^ 

/u (7^SI8 3 0, 2 5t(C^it5*!iS7 0mm 2 

/s) i 7Kga5-e^sb/ci^>!Ktt->y #o. sits 



[0 2 2 7] fNffiA : 
<Hlftiffl5WR>rfj|Eco«^«GP-6 0 5 (^Mr/v 
(He) tt*! ; SESIE'M T-XTOJO (V p p = 1 , 000 

v. f = 2 t 7oohz) , /^yy^y^KJli, 



/nt^t-KSOOmra/sec) Srffll\ fififi/ 
«SS*T (23t/60%RH) M^T, ff#:it^ 

6%o^^ f^-t— K£fflv>T, ioo, ooomm- 
u «sfisfia«T (2 3t/a%RH) Rtfmmmm 

m&T (3 0t/8 0%RH) ^#SB85ETtC*5V^T. Hi 
0, OOOftWtfTK M&SS. *^y, K*hW 
■HMME«rt?ofc 0 
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